*3&i3Jl«\ 3bfc£iff£fflv^ ^^^f, -<^Hm *U-C«3R«Ss 

^^^*:^^m^^w^m*•fe^cffiv^§^fe*MI) ^ ^li^^ Mens 
ttat 

§tfc tt*ttK:4$£aWST*P#r&», ae^ffe*, KESSrIW 
£ Lfc^ h^7AWlA/WTt)titv^ 0 l^Mti Ltd, 00*. 

Science 283, 1, January, 1999, 83-87 $ jfafc V 0 

Cy3^Cy5tt, li^f«^fL, @f*cKH8T?<>IS*rS3PJ^ 



— «^^nr WCB£t5~*, fWrfc3*ftrf*B*«: 



15 h/KZ)— FlJT*£>5o 

HI 2 ft, ;*3&9§<£>IUS0!I 1 {C&ttS, W^tlfc^-y ? \s*°7- KcDTOF MS 
20 HI 3 imw&W&M l I3i*3 tt 6 % ra^tLfc^y ^ K©H3t/^ 

^ — i/<75 — ^ij-efc «9 , (a), (b) x (cK (d)tt, ^rtb^etbllOfraol, lOfmol, lfmol, 
0. 5fraolcD^m^^-t-o 

HI 4 Ate, *3&IK<Z>ilJ£0IJ 2 {£*3tt5 % ^st^^fc^- y ^ \sHr=f- KcDHPLC 

25 EUBte, &&&<DmM&\2\Z.$StfZ> > a^^tbfc^-y WKOIW 

^ — XD — $J~Cfo *9 „ (a), (bh (c), (d), (e)fi±, ^tl^tlSOOfmol, 250fmol, 
lOOfmol, 50fmol, 10fmol<OJS^Sr^"t- o 
30 El 6 Ate, *H0J<D||»!l3{c:*3^§> Siafc^Hfc^^ K<0»®!tfr©HPLC* 

H]6Bte, *55W©Hlfi^J3JC*5»i-S, K^»*»Mm^HPLC^ 



-5 

Y/v<o— MX*hZ> Q 

#ijT*fc<9, (a), (b) % (ch (d), (e)fi % ^-OUOfmol, 5fmoK lfmoU 
0. 5fmol, 0. lfmol<^Jg^*r^i- 0 

MS*^ h/U-CO— ^J-CfcSo 
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j£-f-<5£:#\ PCR?feicj:S# i m^^A^ ; fT5^^M< , s/^ffi/^- 
7£tt^;*^WbLfc;ft/wtf— /incite. N-t Kp^^-^^v/W 

*M % K (DCC) ^l-i>^ (2-^/1^ y /^^Vl^) ^^^^ 5 K 




mi$'W& ft<DT*ymt SJ£t£S ^bfcx% 5 0 



lit 2 ] 




R,, R 2 , R 3 , R 4 > R6^ R 7 «. -^^tafi^, 7k?StJJ!C^ 
IrtCtlf^llr^to R,, R 2 ^ R3^ R 4 ^ R 6 . R 7 ^I^C"C^^o-C 




10 -it\ 5£>K R 8 , R 9 «\ ^tl^ffh, 7^mW^. ^oyygf, t Kn^vvU 



J9 

(v?7/-;Hifrl) 




R 3 




R3 Rs 
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Mb 6] 




R 3 R 3 



t?^S^S^^-r o Ri, R 2 ^ R 3 ^ R 4 . ^ R 7 ftiC-etMotV^TtJ; 

v\ r 2> R 3 tt, mmm^vx^^^mmmtTkm^m^^^tmf^i, 

10 > h^S&JBV^^tfS^ bV\, £fc, Xf3 N IM^tbtt^^iil 

(i/7/-/Vii#4) 



7] 




15 («^7^/VSI*#5) 

Mb 8] 
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lit 9] 




[ftioi 




5 (i?7/-;^8) 
[lkll-1] 




42 



lit 1 1 - 2 ] 




43 



[ftl2-l] 




44 



Utl 3] 

N ^ 

CO^dr — A 2 fcl^-fKJSfc: «t <0 , N, N' P^df S/yl^/Patf^-Y 5; p (DCC) 

Hfci 4] 



45 



[ftl5] 




lit 1 6 ] 




R3 Rs 
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Ut 1 7 ] 




[ftl8] 




47 



Utl 9] 




[ft2 0] 




«U Ar,i;Ar 2 , Ar 3 Ar 4 *5 J: t/Ar 5 £Ar 6 fiijg^ LTl^MfJHW- t # 



48 



Ub2i] 
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(4 ^ yy-^mmPfs) 

[ik23-l] 




1^= 1-5, n 2 =0-5 



lft23-2] 




4 5.?y*-^'Wmi<P£:<D'01z^mR s , R 9 , R 10 , R,, <Dt£H.<D\iL 
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■So 

* , £iT(D— as^-e^ £thz>t> /w* y-^mm&zm ^^^thx^^> 0 

Hb2 4] 



[Ik2 5] 



5^ R,, R^ R 5 ^ -ttb-etU**^, zK*JSt?\ ^n^V^, 
$^3f^-f- 0 Ris R 4 s R 5 tel^C^^&oTV^t^V^ 

X£Z 0 

mmzmfe't&T'v-ymmtu^ m^com^m^^m^-. c dna#£ C dna 

^^7!)-, ^"7 A(D7^ 7 7 U ^Xii^V A^ry7v- h ^ UTPCR 




N 
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^tf5o '^-79 y^-M— is 3 ^fi, ^a~70°C, •€:LT2~48B#W(DteH-e ; fT 

ft, !&miz£Q&m&tt&kT5&fcft*tRjfc£&zt£i£><D. um, mm, m 

\^Xfe&^^Mk^fc%^~;^frhm$R&frhtz\,^1rfrLfa l 

25 CI LV\> 

mMm*m^xz.b\z.mmz.*mw\^^xmm-rz> 0 

-etj&M l . 

«lEL£Jf£: LT1, 2, 5,-^1^7^0 -[3, 4-c] t° y Zt^mmft&m V ^fc 0 
WTK^ 1, 2, 5,-Wv ? 7)/n-[3, 4-c] t° y ^(Ofe^^/Vfe. (£XT , 
30 EL-0Sui:l§-r o ) A£^i~ 0 
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Ut2 6] 




(1) i?trh^mmi£(2)<D&f& 

500mLHP -7^ ^=1^4-^ h dr^Ti? h 7 i / ^(1) 37. 5 g (0.25 molh 
m-f- h V <>J*0. 15 g£rg^l00 mL^^|L/to zK^4 3 , HN0 3 100 mL^rg^^lOO 

M^3&500mLto7.Mc^o< <9 iAH, £M££j&£^7c 0 U * 

Dn*;VA^gtfc 0 ^ a n*^Ati^^PfiW7Kt?»U, 10% NaCl tK^ 
$^2[H]?ft#L£: 0 MgSO^J&Tkb/c^ MET, ^ n n */l-A3r^fe U Jr*^ 

K(2)£34.5 g (l|X^78%) -e#rt G 

(2) h>M*f£(3)<D£-j& 
SOOmLHP^^^^^^-^r-^^Ty'—^-N-^-^i^-f K(2)17. 7 g (0.05 mol) £: 

Tir h~ h y/MOO mU^a$?Lfc 0 -^iUCZn 12.0 g N AcOH 7 mL N Ac 2 0 20mL£r 

BCfcm&tLtz 0 S^^^Mb, 7fMtt%misVti 0 T-tb-YVs^M. 
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N-;frdriM K (3) £10.2 g mm60%) TWc 

(3) W^/n t°y ^^3i^-yu-cx^/u(4)(7)^^ 
500mLHP7^^='-e^-= 3 r-^v ? T^--/WN-^-dr1f-t' K(3)15.6 g (0.046 mol) 
/V300 mUC^?L/c 0 x/l/^jV^^/vmmm. 32.0 g 

5 (0.23 mol) £»]Lfc 0 24B#P^»M^£tTofc 0 ^ 7 — /W£iSi£TWi: U 

?»£#fc D aS^200raL(D^ n n tfvKMc^fl? U 10% HC1, tS^PNaHC0 3 % 
10%NaCl-C^Ufc o MgS0 4 -eftj»U iSSKSrS^Ufc, #k*Wfc#SaE&* n 
/^A^flSiJlU W^Tyo t°y i^^^^/Uai^^/W(4)?rl3.0 g 

70%) -e#/c 0 

10 (4) ^-^r-y-y^n t°y v ; ^^^^^^/K4)(D*a7K5>i? 

500mLHP ^7^^T?^^1fv ? Ty f a t°y v?^ac^/^ai^^^(4)3. 0 g (0.007 
mol) £200 mL(D^? J —MzMf% Lfc 0 -t^^KOH 0. 62 g (0. 01 mol) b 

15 a p*^A|:^| bfCo ^ a n^/kAti£l0% NaHC0 3 7k^l^s zK Lfc 0 ^ 

PD^^fiLtii^lfc. aig^zk-^/— /l/ (l:i)tm B aU 2.1 

50 mL £ P 7 7 ^ ft ^rf / n t° y /^Vt (5) 1. 0 g (0.0026 

20 mol)£N-t f y^4 5; K0. 30 g (0.0026 mol) &DMF 20mUC^?bfc o 

mtCN, If-^i/^n^ir^^^^ K 0.54 g (0.0026 mol) %30ftfrft 
■CiTtfco iTt, ^Tr30B#rflTOUfc o MJET. DMF£^i:L7c 0 ffl8t$: 

T y* nt°yv? >?gt£^ * (6) £0. 76 g " (»62%) #/c D 
25 2 . 

mmi&mt ur-r ^ ^/o t°y ^y^/^*^M^££^/c 0 i^Ttc, 

> y/p t°y v^y-^/l^.^^/^CD^tt^^W* (J^Tn im-EL-0Suill§ 

i~ 0 ) (D^^-^7^-r 0 



•24 



Ut2 7] 




( l W S yv* o t° y vrc^vvm* x/KD (DM^M 

500raLHP ^^^.ri-e^^^/^l 0. 5 g (1.5 mmol) ^50 mL<£>^ ^ / — /W^ 
*#Lfc 0 ^-^KOH 0.12 g (2.1 mol)^»Lfc 0 5^|HWP*Rai«ESrfTo/t«, 
5lSJR^*Sr50 mL(D7X— »bfc 0 r. (Dzk^^i&^&MTLTpH mil 

/l^Atg ^10% NaHC0 3 vkiStfS, zkTi5fc*£ Lfc 0 * n a ^/VA SrS* L--C^*t£:#fc 0 
S8aESr7kT*f?jlSII U 0. 3 g 63%) (D^/l^V^ 2 £#fc 0 

(2) ?£14^*7vW3)cD^ 
50 mL HP77^="t'Wylii#2 0. 2 g (0.6 mmol) £N-fc Kn^-i/ 
K0.07 g (0.6 mmoD^DMF 10mL{:i}£fl? Lfco ^ItUCN, N*-^*>* 
n^^vvi^/i^^ ^ K 0.12 g (0.6 iMnol)£30#^tTMTLfc o WTSL 

-7f777^- (^npsjvUiO T?lM|tffiK U fgtt^^TvWfcSSrO. 14 g (IR 

^55%)#fc 0 

Hife0!l 1 . 

y =f ^ K<Ofe#BtSRRl*tftaj (1) > 

i . y * * i/^-^ Kofei^ 
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Ut2 8] 

o 

HjN (H 2 C) 6 O P O 

O" 

H 2 N-dT 2 0(40 mmol) ^r-a tfNa 2 C0 3 /NaHC0 3 buf f er (pH 9.0)40 /z lf£. ^ttlEI/fe^if 
5 <£>fiH4^:*7Vl'5.0 Mmol(2.4 mg) Sr^trifeK DMS0?gy$12 jtlSrflD3.TM.-C6 

B#ffiig£ 9 bfco Jg£ ^Ir^lmlCl&S j; 5 (CO. 1M TEAA(triethylamine- 

acetic ac id) buffer (pH7. 0) Sr^JPx. % NAP- 10 ^7 7 A (Parmacia SephadexG-25) 
^T^D Kl-*3fci-5/&#£#$lbfc 0 -fc<Z>g£, NAP-lO^Atefe 

!b^b#>0. 1M TEAA buffer lSmlT'^P^b^^fc^^ bfc„ M^lmlt^^i 
10 5 tC^^T^^bfcK^^^^A^^b, lml(DmWi^\ti^fz-lk. 0.1MTEAA 

buffer ^rl. 5ml ^--Y — v^bfc,, ^ C0tf *^(DitBf 1. 5ml£#5i bfc 0 r<D#ib 
n^^^-BA^^b, ^®S^7K20/zl^Px.Tiet@HPLC^J: I9^*f bfc 0 
HPLCiC-T V-^a.^ hLfc^fi, 40^Ol^#|Rb-C^bfc o 
(HPLC^iJ^^^) 

15 % 7 J* : Lichrospher RP-18 (Cica-MERCK) $jfci|g : lml/min 

: 260nm ffiW£K&m : S*BtK 

ftSf^A : 0. 1M TEAA buffer (pH7. 0), 10% CH 3 CN^t^ 
*£«B : 0. 1M TEAA buffer (pH7. 0), 40% CH 3 CN^fl£ 
Ml. HPLC$J5£<7)^i^^ b&W 





0 


30 


35 


40(min) 


A 


100 


0 


0 


100 (%) 


B 


0 


100 


100 


0(%) 



20 

UM^tifc^rV u^r?- K^HPLC^^ b^t gfft^cDUV^^ h/i^^e 

tl^nm 1 A t m 1 B (C^i- 0 HPLC(D^^r, RT=30 minftifiiC @ #J#>I±35ltO fc°— 
^^#^tLfci:^J8ffb, HPLC^^ftofCo nhrifcUm^m^i-i, MALDI 
T0F MASStdJ; iptTo/Co ^Ojgjjl^lll 2 (C^-To HPLC^ o h ^7 A (7) t°— ^ B 

/V (6) # y =f dna £ Bifc b fe 0 



EL-OSu 



o 

A. 



<dTl0) Carbonate bufTer(pH9.S) ^" ^N— (C Hj)< — O-p-o— (dT I0 ) 
/DMSO A- 
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zmmzMM^tco #^t\ zto&minL&tfvxm&iiifcxtf v v (5x5) 
m2. 





<0*B*f^g(fraol) 


110 


110 


11 


11 


1 


1 : 


0. 5 


0. 5 



(c) % (d)te s -tn^tbllOfmol, lOfmol, lfmol, 0. 5fmol(DW^^i- 0 

^Z.X\ Jfcltimma^ BI0-MD ^^^7 FX Pro £rfflW 

fc 0 I'— if tf>2£:S:te488 ran, * + ^PflPHtt50nm-e*>5„ 

438 nmT?$?§ 0 -^r^btC fcftt? f>i\ WXk&frttV * K®*B*Hi£® 
^tbPS^^O. 5 fmol (500 amol) T'fel9i^^^ttS^prti-efcofc 0 £fc, 

H»J 2 . 

<;*- y =f;* * KOfe*««Xtflftffl ( 2 ) > 
l . ^- y =f ^ ^ u*^- K£>6*BIHfe 
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[fc2 9] 



H 2 N— (H 2 C)b— O-P-O— (P72) 

NH 2 -P72 



im-EL-OSu 



Carbonate buffer(pH9.0) 
/DMSO 



A. 



. -N— (CH 2 ) 6 — O-P-O— (P72) 

im-EL H ^. 

im-EL-P72 



^^r— A 5 



5 (HPLCfiiJ^#) 

^7A: Lichrospher RP-18 (Cica-MERCK) jjffijg : lml/min 
^fctjjfcft : 260nm WrSEAiSjK : HM* 

*§gtf&A : 0. 1M TEAA buf f er (pH7. 0) , 10% CH 3 CN*M " • 
MMMB : 0. 1M TEAA buf f er (pH7. 0) , 40% CH 3 CN$giR 

/c^MJ =*5*^ U^-^- KOHPLC;*^ h/ui: BfoyiHDWX^.? h/^&^tl^tlffl 4 
A £ HI 4 B fC^-To HPLCcD^H, RT=25 minttfflZ B \?*-?i>mbtl 
tztmWx^, HPLC#J&£frofc: 0 

15 5^-r o ^^1T% (a), (bh (cK (dh (e) tt-€rtL-'etL500 fraol, 250 fmol, 

100 fmol, 50 fmol, 10 fmoUCjSi? — ^%7rrf~ 0 
(SM?:) 

20 T'fcofco 
HJS01J.3. 

1. Ac-Lys(EL)-Lys-Lys-Lys(Acr)-Lys-Lys-Lys(Acr)-Lys-Lys-NH 2 <7^a'^c 
( 1 ) Ac-Lys (Mtt) - (Lys (Boc) ) 2 -Lys (Acr) - (Lys (Boc) ) 2 -Lys (Acr) - (Lys (Boc) ) 2 - 
25 ResirKD-^-fig, 

V T? ^^y-fe/WCFmoc-NH-SAL Resin 0. 15g(0. 61mmol/g) £A*U t> — 
h V y 6tClFmoc-Lys (Acr)-0H£:0. 26g"f o N h !) >7 2, 4, 5, 7, 8^ 
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Fmoc-Lys(Boc)-OH£rO. 18g-fo, JJ—hV -y i^9f£Fmoc-Lys (Mtt)-OH^O. 23gAtV 
tc 0 Applied Biosystemsi±<Z)431A peptide synthesizer^rffiV^T^^c^^f 

ofc 0 Methods standard FmocfeX*ft\, \ N5fcifiH47-fe^vWfc Lfc 0 

( 2 ) Ac-Lys (Mtt) - (Lys (Boc) ) 2 -Lys (Acr) - (Lys (Boc) ) 2 -Lys (Acr) - (Lys (Boc) ) 2 - 

(*») 

i) MttScOl^-^fl 

=l— KUS^O. 30gA*K rtUCilPJtDv^ p n 

;*yv (DCM) S:*D^.T30^^»tTfflHH$*^, ii§PJ<DDCM£^t#*T"l&V^7c 0 
tOf, DCM:TFA:TIPS ( b V 4 y fcVl^y^ >0 =94: l : 50»^»tt4ml**P^. 

ii) y b*i/m^mEL&m<Dmm 

h 5:^ 0. 15ml^Px.T*^b/c 0 * tvV (6) 0. 2g£ 

AD^T^i§.T*24B#P^g|#bfc 0 Jt©^K5litjaU NMF\ DCMT^#L-C^JEEij» 

iii) u^^p><o«j9auxtWHi«ojitt«gi 

FUif^Zm-f I//- /V 0.08ml, f-JrT—V— As 0.48ml, 
TFA 3.44ml^P^T^a^l0#r B ^m^bfc o ^rtf)^ bTFAT?j5fe^bfc 0 
TFAS:«flE9*Ufc«, 7K^^T^— ^/W5mliP^L7t 0 SfSt&li, Lfiff>< 
Kit, ±»Wfc«:El«JBfcl>;/t. #cfc % 7Km^^^^-/H5ml^P^T, 

JI«fe@friS#5>tL, l|X*{40.29g-efcofc 0 EI 6 A kM 6 Bid, *tl^tl± 
f$fa<Dtit8W(lbtilW£<DtiPlJCX'<? h/ls&Tfrfo R. T. =12. 5min#i£<7) ? W 
^y/KCOV^TTOF-MassS'J^^n ofct £ *>ELfi,* £ KO^^f* (EL- 

Peptide) <Z>#^# : 2055. 30Kl*fj£-r5 fc*—* 36*2057. 33MM$J£;ft, N @lft#3£> 
£j&&?tiBL£.o (Matrix : a-CHCA ; HI 7) 
2. ^^KOftffl 
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ajSrfTofco fcHttlHSfclWu BIO-RAD * 1^3.9 — (V-v^- FX Pro£/B 
V^fc 0 if(D^fttt488 nnu ^HR5te50nm-?*>5 o 
(Mm) 

IH8tt||(fflR$tt^^K^|g^^-^T-*>!9, (a), (b), (ch (dK (e) 
W\ ^tL^tblOfraol, 5fraol, lfmol, 0. 5fmol, 0. lfmolW^^^^i- 0 ^5$£H 
tc^9- KOf@;MJt^ffiPS#f3:0. 1 fmol (100 amol) 9 flSiMft^ffi 

BSA(D y v?yM©7 ^ J mt^mEi^mcDm^^^Rjt^^xT * k 

M^2r?FM£^T, BSAcDM^b^r^f ofd 0 BSA (Bovine Serium 

Albumin) 4. 0 rag (58 nmol) tr^lfcbuffer (pH9. 0) 58 m ltd. ^^EL-fe^cD 
f&tfct^TvKEL-OSu) 3. 6 mg(8. 6 /z mol) £^£pDMS0^ft$40 m 1^P^T37°CT240# 
ffliiLfc, ml in <C 5 J; 5 KI0. 1 M TEAA buffer( P H7. 0) £r*nx_, 

NAP-10^7^ A(Parmacia SephadexG-25) &fflV^TBSAK:&3l5l-5E£#£:#& U ft 

MALDI TOFMSlCj;^ #»EL£,3[* *r«flMfc LfcBSAOR^trfTo fc„ 1219^ 
ffti-fbL/cBSA (H19B) (HI 9 A) ^*^220om 

(Mm) 
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if * (D m h 

8. _blETi/-/Vf|^#:^ N WT(D _^ (i) X(4 ( 2 ) T'/T^5{b^t 
& 5 ft*3S 7 fS^O^tH^feo 
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R 3 R-> 



(1) (2) 

mk&mmx am^mmx mmmmx a^T n ^ t?^mm & 

9. $ /HBilMfr&s, WT©-M(3) Xtt (4) T-^tLSte-S- 




R,, R 2 , R 3 . R 4 , R 5 »> ZtlZ'tl, frmJW,^-. ^n^yJIf, t Kndr 
U R,> R 2 , R 3 , R 4 ^ RettPJC-CfeS^o-CV^-Cfc «fcV\, ) 



11. ^)t^W^J:5^^*:^©«ffl^^:fflv^«al«fe*■T?aboT, ^fr^^fe 
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1 1 |B«C^«fe^o 

l 4 . ±ffi;MEi/fef?f ^ _hte 5 mmt&m t &®%k&^irz> 6 M.mik&M t 
1 5. _LiETy*-/i^f*£M^ «To-tS (1) x« (2) -e^^tbS'fb^ 




R3 R3 



(1) (2) 

16. ±SS^ ^ /V&m&&. «T©-^(3) Xte (4) T'*^tl5{b 
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(3) 



(5£f\ R,, R 2 , R 3 ^ R 4 . Rgfis ^tb-etu zkHil^ AP^yJif, t Ko* 
U R lN R 2> R 3 , R 4 , R 6 ttl^CT?tS^oTV^Tt>«tV\ ) 

19. ±fE*r8£EL&3fftfS, *^^-r6 5M»fb^^tP^^)-efcoT, 
i5Mft^(i 1 TO±cd^ off, ir l^JDs^f-Xtttfo ^T-^tfff * 
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m m m 



